Targeted DNA Methylation Profiling of Human Cardiac Tissue Reveals Novel Epigenetic Traits and Gene Deregulation Across Different Heart Failure Patient Subtypes.
Limited knowledge exists of the extent of epigenetic alterations, such as DNA methylation, in heart failure (HF). We conducted targeted DNA methylation sequencing to identify DNA methylation alterations in coding and noncoding RNA (ncRNA) across different etiological subtypes of HF. A targeted bisulfite sequence capture sequencing platform was applied to DNA extracted from cardiac interventricular septal tissue of 30 male HF patients encompassing causes including hypertrophic obstructive cardiomyopathy, ischemic cardiomyopathy, dilated cardiomyopathy, and 9 control patients with nonfailing hearts. We detected 62 678 differentially methylated regions in the studied HF cohort. By comparing each HF subgroup to the nonfailing control group, we identified 195 unique differentially methylated regions: 5 in hypertrophic obstructive cardiomyopathy, 151 in dilated cardiomyopathy, and 55 in ischemic cardiomyopathy. These translated to 4 genes/1 ncRNA in hypertrophic obstructive cardiomyopathy, 131 genes/17 ncRNA in dilated cardiomyopathy, and 51 genes/5 ncRNA in ischemic cardiomyopathy. Subsequent gene/ncRNA expression analysis was assessed using quantitative reverse transcription polymerase chain reaction and revealed 6 genes: 4 hypermethylated ( HEY2, MSR1, MYOM3, and COX17), 2 hypomethylated ( CTGF and MMP2); and 2 microRNA: 1 hypermethylated (miR-24-1), 1 hypomethylated (miR-155) with significantly upregulated or downregulated expression levels consistent with the direction of methylation in the particular HF subgroup. For the first time DNA methylation alterations and associated gene expression changes were identified in etiologically variant pathological HF tissue. The methylation-sensitive and disease-associated genes/ncRNA identified from this study represent a unique cohort of loci that demonstrate a plausible potential as a novel diagnostic and therapeutic target in HF and warrant further investigation.